Objectives: To investigate psychological resilience (positive adaptations or effective responses to challenges in daily living) and its associations with survival and health among Chinese centenarians. Method: On the basis of the latest 5 waves (2000, 2002, 2005, 2008, and 2011) of a nationwide longitudinal survey in China with more than 7,400 centenarians, we constructed 5 resilience types using the grade of membership (fuzzy set) method: high, upper middle, lower middle, low, and unable to answer questions. Results: About 50% of male centenarians and nearly 60% of female centenarians have 0% membership in the high resilience group; only 9% of male centenarians and 6% of female centenarians have 80%-100% probability of membership in the high resilience group. Each additional 10-percentage-point increase in the probability of membership in the high resilience group is associated with 2%-4% lower mortality risk; 36%-55% higher odds of no cognitive impairment, selfrated good health, and self-rated good life satisfaction; and 7%-12% higher odds of no activities of daily living (ADL) disability in male centenarians after adjusting for covariates. Results for female centenarians are similar. High resilience is not significantly associated with short-term health decline. Discussion: Higher psychological resilience is associated with a lower mortality and better health among centenarians.
Centenarians are often considered as a model of successful aging (Andersen-Ranberg, Chroll, & Jeune, 2001 ). The field of centenarian studies has been working to refine the measurement of successful aging and health among this special elderly group that is expected to grow in size (Coles, 2004; Poon & Cheung, 2012; Robine et al., 2010; Wilcox, Wilcox, & Ferrucci, 2008) . The current routine is to stratify centenarians into different groups or levels based on a set of multidimensional health measures (Evert, Lawler, Bogan, & Perls, 2003; Gondo et al., 2006) . Although this approach has advantages compared with single-domain measurement of health (Gondo et al., 2006) , evidence shows that in most cases, individuals (including noncentenarians) do not completely belong to one distinct health group, but actually hold partial memberships in multiple groups simultaneously (Manton, Woodbury, & Tollery, 1994) . In this sense, studies on centenarians could be limited when classifying research subjects into mutually exclusive groups with full membership (Evert et al., 2003; Gondo et al., 2006) . Researchers have argued that the grade of membership (GoM) method (or fuzzy set analysis), which accommodates partial class membership, could help address this methodological limitation (Manton, Woodbury, & Tollery, 1994) .
Psychological resilience (hereafter resilience) is one of the topics in centenarian studies that can benefit from the fuzzy set analysis. Resilience in general refers to positive adaptations or effective responses to challenges in daily living, such as family and relationship problems, serious health problems, or workplace and financial stressors (American Psychological Association, 2015) . Originally proposed in developmental psychology to understand life transitions of children (Burt & Paysnick, 2012; Luthar, 1991) , resilience has recently received great interest in gerontology and geriatrics (e.g., Gooding, Hurst, Johnson, & Tarrier, 2012; Hardy, Concato, & Gill, 2004; Wagnild, 2003; Wiles, Wild, Kerse, & Allen, 2012) . Later life consists of a unique set of challenges and stressors, such as health decline, loss of social roles, and bereavement; thus, the study of resilience among older adults could enhance understanding of how older people deal with these challenges and, more importantly, inform policies/interventions to improve quality of life at older ages (Goins, Gregg, & Fiske, 2013) . However, conceptual and operational definitions of the term "resilience" are still contested and debated (Bonanno, Romero, & Klein, 2015; Hobfoll, Stevens, & Zalta, 2015) ; there is simply no "gold standard" for measuring this important concept (Fletcher & Sarkar, 2013; Lamond et al., 2009; Windle, Bennett, & Noyes, 2011) .
Resilience has been reported as one important characteristic of centenarians (Jopp & Rott, 2006; Selim et al., 2005; Poon, Martin, Bishop, et al., 2010; . The introduction of resilience in centenarian studies may thus help reveal one of the key mechanisms for centenarians to survive to very old ages. However, only one study so far investigated resilience and its associations with survival and health among centenarians in China; in this study, Zeng and Shen (2010) measured the resilience of Chinese centenarians with coping and adaptation skills such as optimism, aging attitude, selfdetermination, coping strategies with negative moods, and secure family/social relationships. However, resilience of centenarians might be overestimated in their study because the analysis excluded a high proportion of centenarians who were unable to answer resilience questions due to health problems.
The current study applies the GoM method to better measure resilience of Chinese centenarians and to examine how probability of membership in resilience types is associated with subsequent mortality risk and other major health outcomes among Chinese centenarians. In addition, we compare the results for centenarians with results for age groups 90-99, 80-89, and 65-79 , which is common practice in centenarian studies (Hensley et al., 2010; Martin, Long, & Poon, 2002; . Because health and mortality trajectories often vary between age groups (Horiuchi & Wilmoth, 1998; Wickrama, Mancini, Kwag, & Kwon, 2013) , the comparison with noncentenarian elderly populations is valuable to investigate how resilience and its associations with health and mortality may differ across age groups.
Comparing centenarians with other age groups also addresses an ongoing debate in the current literature, namely, whether and how centenarians' health differs from younger elders. With their extraordinary longevity, centenarians represent a special segment of the elderly population. It may be inappropriate to assume that centenarians follow the general trajectory of health decline at old ages because this group has been through significant mortality selection. Some scholars argue that centenarians could maintain similar or even better levels of health than younger elders in certain dimensions (Evert et al., 2003) . In contrast, others propose that most centenarians suffer from comorbidities and thus argue against the existence of the healthy centenarian selection effect (e.g., Andersen-Ranberg et al., 2001) . Given these conflicting empirical reports, it has been broadly acknowledged that there is a large variation among centenarians in terms of physical function, cognitive capacity, chronic disease conditions, and psychological well-being across different populations and subpopulations (Gondo & Poon, 2007; Samuelsson et al., 1997) . By using the GoM classification method, we contribute to this debate by comparing partial membership in resilience types among centenarians and younger elders.
Data and Method

Data Sources
We used the data from the 2000, 2002, 2005, 2008-2009, and 2011-2012 waves of the Chinese Longitudinal Healthy Longevity Survey (CLHLS), a nationally representative survey of older adults in China. The CLHLS aims to interview all centenarians in a randomly selected half of the counties/ cities in 22 Han-ethnicity-dominant provinces in Mainland China that covered 82% of the total population of China in 2010. Age of each centenarian was validated from birth certificate, genealogical document, household booklet, and ages of their children and siblings whenever available (Zeng, Poston, Vlosky, & Gu, 2008) . Detailed sampling procedures can be found elsewhere (e.g., Zeng et al., 2008) . We excluded the first wave (1998) of the CLHLS because the wording of psychological well-being questions is inconsistent with other waves.
The accuracy of age reporting of centenarians and the data quality of other variables in the CLHLS are quite good (Gu, 2008; Zeng et al., 2008) . However, to avoid bias caused by possible age exaggeration, we excluded respondents with ages older than 106 at the very first interview. The total number of centenarians used in this study is thus 7,406, with 11,340 observations in total. The comparative sample aged 65-99 has 47,361 total observations from 28,552 individuals.
Measurements
Resilience
We used seven variables to measure psychological resilience: (a) Do you look on the bright side of things? (b) Do you keep things neat and clean? (c) Can you make your own decisions concerning personal affairs? (d) Do you feel as happy as when you were young? (e) Do you feel fearful or anxious? (f) Do you feel lonely and isolated? (g) Do you feel useless? Each question has six response options: always, often, sometimes, seldom, almost never or never, and unable to answer. No proxy response is allowed for these seven questions. The first four questions reflect positive affect of the centenarians, whereas the latter three questions refer to negative affect. Several previous studies used these seven variables or some of them to measure resilience Yang & Wen, 2015; .
These seven questions are mainly derived from the Positive Affect and Negative Affect Schedule, a short version of the Scale of Positive and Negative Experience (see Diener & Biswas-Diener, 2009 ). Because the Positive Affect and Negative Affect Schedule was designed for the general adult population, the CLHLS added a response option "unable to answer" to account for the fact that some older respondents may not be able to respond due to health problems.
Mortality Risk and Health Outcomes
We measured mortality risk based on the period from the first interview (the earliest was in 2000) to the 2011-2012 wave. For those who died in this interval, the CLHLS collected dates of death from officially issued death certificates whenever available or from the next-of-kin and the local residential committee when a death certificate was not available. We measured five health outcomes dichotomously. Cognition is based on Mini-mental Status Examination score; respondents with a score of 24 or higher out of 30 have no cognitive impairment (Gu, 2008) . Activities of daily living (ADL) are based on six tasks (bathing, dressing, indoor transferring, toileting, eating, and incontinence) at the time of the survey; respondents who need no assistance are ADL independent. Chronic conditions are based on 20 disease conditions (e.g., heart diseases, stroke, diabetes, hypertension, cancers, cataracts, Parkinson's disease); respondents who report none of these conditions have no chronic diseases. About 95% of these self-reported disease conditions were confirmed by a physician. Self-rated health and self-rated life satisfaction are classified as good/very good versus others.
Covariates
To ensure robust results in our models of the associations between resilience and subsequent mortality or health outcomes, we control for demographics, socioeconomic status, and health practices, which are suggested as correlates of survival and health in literature (see Poon, Martin, Bishop, et al., 2010; . Demographics include age, residence (urban vs. rural), ethnicity (Han vs. non-Han), and coresidence with children (yes vs. no). Sex is not considered as a covariate because all analyses are conducted separately for women and men. Socioeconomic status includes years of schooling (0, 1-6, and 7+), lifetime main occupation (professional/administrative vs. others), economic independence measured by whether the respondent has a retirement wage/ pension and/or his/her own earnings (yes vs. no), and family economic condition in comparison with peers (rich/very rich vs. others). Health practice is measured by currently smoking (yes vs. no), currently consuming alcohol (yes vs. no), and regularly exercising (yes vs. no).
Method
We used four sets of methods to fulfill the research goals. The first set is the GoM model, which classifies the resilience profiles/types of centenarians. The classical latent class analyses only classify individuals into a complete membership in a single category; in contrast, the GoM model as an extension of classic latent analysis classifies individuals into either complete membership in a single category or partial membership in multiple categories (Gu & Zeng, 2012; Manton & Land, 2000; Manton, Woodbury, & Tollery, 1994) . A brief introduction to the GoM model is presented in Supplementary Appendix A.
This study uses the seven resilience variables in the 2000, 2002, 2005, and 2008-2009 waves to estimate λ kjl and g ik (see Supplementary Appendices B and C). The GoM method determined five profiles/types of resilience: high resilience (K1), upper middle resilience (K2), lower middle resilience (K3), low resilience (K4), and unable to answer the resilience questions (K5). The first set of method is to compared the unadjusted membership probabilities (g ik ) across five different resilience types between centenarians and other age groups.
The second set of methods further uses linear and logistic regression models to adjust for a rich set of covariates for a more robust comparison of membership probabilities between centenarians and other age groups. Due to space limitation, we only focus on two resilience groups: high resilience (K1) and the unable to answer the resilience questions (K5). For logistic regression models, a criterion of probability of 0.8-1.0 in K1 or K5 defines dichotomous membership in a pure type. Alternative thresholds (e.g., 0.75-1.0, 0.85-1.0, and 0.9-1.0) produced similar results.
The third set of methods uses survival analyses to examine how the membership probabilities of being in K1 and K5 are associated with mortality risk among centenarians, and to compare these associations with those for three other age groups. All variables are time varying whenever appropriate. We applied the Weibull parametric survival function because some variables violate the proportionality assumption in the Cox proportional hazard model.
The fourth set of methods uses logistic regression models to investigate how the membership probabilities of K1 and K5 are associated with health outcomes and life satisfaction in subsequent waves. The dependent variables include binary outcomes indicating no cognitive impairment, ADL independence, no chronic diseases, self-rated good health, and self-rated good life satisfaction in a subsequent wave.
In the second, third, and fourth sets of the methods, two sequential models are applied to look into how these associations might change when adjusting for different sets of covariates. The base model (Model I) controls for demographic variables, socioeconomic conditions, and health practices, whereas Model II further adds baseline health conditions whenever appropriate. In the third and fourth sets of the methods, we estimate models with a lagged dependent variable (one wave gap) and consider covariates to be time varying. To facilitate interpretation of the regression results in the last two sets of the methods, we multiply the membership probability by 10 so that each unit increase in membership probability represents an actual increase of 0.1 (i.e., 10 percentage points).
We use the DSIGOM beta version program distributed by Decision Systems to conduct the first set of the analyses and Stata 13.0 for the other three sets of analyses. We further compared and tested differences in results between centenarians and other three age groups 65-79, 80-89, and 90-99. Table 1 summarizes the major characteristics of the sample. It shows that the majority of Chinese centenarians are not healthy with regard to physical and cognitive function, disease conditions, and self-rated health, especially as compared with elders aged 65-99.
Results
GoM Profiles/Types of Resilience
The actual response distribution of the seven psychological variables and the distribution of structure parameters (i.e., λ kjl ) estimated by the GoM model are presented in Supplementary Appendix B. Five profiles/types of resilience are derived: high resilience (K1), upper middle resilience (K2), lower middle resilience (K3), low resilience (K4), and unable to answer the resilience questions (K5). As can be seen from Supplementary Appendix B, K1 is the most resilient group among the five profiles/types and is characterized by complete absence of feelings of fearfulness, anxiety, and loneliness; 70% absence of feeling useless; complete presence of often or always looking at the bright side of things; complete presence of keeping things neat and clean; 93% presence of always making one's own decision for personal affairs; and 80% presence of always feeling as happy as when young. In contrast, K4 is the least resilient group and is characterized by about 75% presence of feeling fearful, anxious, and lonely; about 67% presence of feeling useless; 41.7% presence of seldom looking at the bright side of things; about 52% presence of sometimes keeping things neat and clean; about 85% presence of seldom making one's own decision for personal affairs; and about 60% absence of always feeling as happy as when young. It is worth noting that K5 is fully defined by "unable to answer resilience questions." For the sample distribution by membership probability scores in each resilience group, refer to Supplementary Appendix C.
Resilience of Centenarians in Comparison
For centenarians, the average membership probabilities for the five profiles/types of resilience (i.e., the GoM score, g ik ) from K1 to K5 are 20%, 21%, 20%, 9%, and 30% for females and 25%, 22%, 20%, 8%, and 24% for males, respectively (see Supplementary Appendix D). Compared with their younger counterparts, centenarians tend to have lower resilience. For example, for a male centenarian, the average membership probability of being in K1 (25%) is lower than his male counterparts aged 65-79 (44%) by 19 percentage points (p < .001); the difference between centenarians and those aged 80-89 is 11 percentage points (= 36%-25%; p < .001); and the difference between centenarians and those aged 90-99 is 4 percentage points (= 29%-25%; p < .001). The corresponding differences for a female centenarian are 17 percentage points (= 37%-20%; p < .001), 10 percentage points (= 30%-20%; p < .001), and 5 percentage points (= 25%-20%; p < .001), respectively. Centenarians also have a lower probability of being in K2 than other younger age cohorts, and the differences between centenarians and younger age cohorts are relatively smaller for the probabilities of being in K3 and K4. However, the probability of being in K5 is much greater for centenarians than for younger age groups. A small portion of centenarians (9.5% for men and 6.1% for women) hold a high membership probability (0.8-1.0) in this group, although such a portion is relatively smaller than other age groups (see Supplementary Appendix E). In contrast, more than 20% centenarians have a high probability of membership in the K5 group, compared with only 1% of the elders of age group 65-79 (results not shown but available upon request).
According to the upper panel of Table 2 , linear models show that both male and female centenarians have a lower probability of being in K1 by approximately 10 percentage points compared with those aged 65-79 (Model I; p < .001), and by about 5 percentage points (p < .001) when health conditions are adjusted (Model II); in the logistic models, both male and female centenarians have 5-7 percentage points (p < .001) lower probability of having a membership score of 0.8-1.0 in K1 than their younger counterparts aged 65-79 (Model I). When health conditions are adjusted for, this difference is smaller yet still significant (p < .05; Model II).
The lower panel of Table 2 reveals that centenarians have a greater probability of being in K5 compared with other age groups. In the linear models, the differences between centenarians and the 65-79 age group reach 25 percentage points for women 20 percentage points for men in Model I, although the differences become smaller after controlling for baseline health. A similar age differential was observed in logistic models.
Resilience and Mortality
The upper panel of Table 3 shows that when membership probabilities of other resilience groups are not adjusted for (Panel A), each 10-percentage-point increase in the membership probability of K1 is associated with about 3%-4% lower mortality risk in both male and female centenarians in Model I and with about 1%-2% in Model II when baseline health conditions are adjusted. Such protective associations are similar in the other three age groups. When the membership probabilities of other resilience are further adjusted for (Panel B), the protective association of high resilience with mortality still holds, with two exceptions for male centenarians and nonagenarians. Furthermore, the protective effects of high resilience on mortality tend to decrease with age in men (see Supplementary Appendix F). These findings In logistic regression models, the grade of membership score of the high resilience group is coded as 1 if the original score ranges 0.8-1.0 and 0 otherwise. (e) All statistical tests for difference in probability across four age groups are compared with the centenarian group (ages 100+). *p < .05, **p < .01, ***p < .001.
indicate that high resilience is associated with increased survivorship in older adults, even in centenarians, but the protective association may decline with age advancing. Panel C of Table 3 shows that each additional 10-percentage-point increase in membership probability of K5 is associated with 3%-4% additional mortality risk for centenarians and 4%-13% for younger age groups when baseline health conditions were not controlled (Model I). Controlling for membership probabilities of being in other resilience types only slightly reduces these risks (Model I in Panel D), whereas controlling for baseline health conditions largely reduces the risks (Model II in both Panels C and D).
Resilience and Health Outcomes
In Model I of Table 4 , among centenarians, an increase of 10 percentage points in membership probability of K1 is associated with approximately 40%-50% higher odds of being cognitively unimpaired, self-rated good health, and self-rated good life satisfaction, and about 10% higher odds of being ADL independent. An increase of 10 percentage points in the membership probability of K1 is associated with 6% increased odds of no chronic conditions in female centenarians, but there is no detectable relationship in male centenarians; for all other age groups, the corresponding odds are mostly positively and all significant. The odds ratios in Model II in all cases are very close to those in Model I, indicating that baseline health has little no impact on the results. Supplementary analyses further indicate that protective effects of high resilience on cognition, self-rated health, and self-rated life satisfaction increase with age, whereas the protective effect on ADL ability decreases with age, and these patterns are similar for both women and men (see Supplementary Appendix F). 1.11*** 1.10*** 1.08*** 1.07*** Ages 80-89
1.11*** 1.11*** 1.11*** 1.10*** Ages 65-79
1.12*** 1.10*** 1.13*** 1.12*** Self-rated good health Ages 100+ 1.60*** 1.59*** 1.45*** 1.44*** Ages 90-99 1.50*** 1.49*** 1.52*** 1.51*** Ages 80-89 1.48*** 1.46*** 1.48*** 1.45*** Ages 65-79 1.52*** 1.50*** 1.55*** 1.53*** Self-rated good life satisfaction Ages 100+ 1.53*** 1.53*** 1.54*** 1.53*** Ages 90-99 1.43*** 1.43*** 1.56*** 1.55*** Ages 80-89 1.42*** 1.41*** 1.41*** 1.40*** Ages 65-79 1.37*** 1.36*** 1.38*** 1.37*** Notes: (a) All health outcomes are measured at the end of each interval between two consecutive waves of 2000, 2002, 2005, 2008-2009, and 2011-2012. (b) Model I controls for demographics, socioeconomic status, and health practice. Model II further controls for the baseline condition for each health and healthrelated outcome at the beginning of each interval between two consecutive waves. (c) All odds ratios in this table are additionally adjusted by membership probabilities of being in other resilience groups. (d) The membership probability is multiplied by 10 (see the Method section for details). *p < .05. **p < .01. ***p < .001. Table 5 further shows a higher membership probability of K5 is generally associated with lower odds of unimpaired cognition, ADL independence, and good self-rated health among centenarians and other age groups. In three noncentenarian age groups, a higher membership probability of K5 is also associated with a worse evaluation of selfrated life satisfaction.
Statistical tests (results not shown but available upon request) reveal that there are no gender differences in associations between resilience and health outcomes in all cases. We additionally examine associations between the K1 membership probability and short-term health worsening (measured by whether the health outcomes negatively changed within the two consecutive waves from healthy to unhealthy), almost none of our results is significant for centenarians, although most are statistically significant in other age groups (see Supplementary Appendix G). Moreover, the membership probability of K5 is largely not associated with the short-term health decline for both centenarians and noncentenarians.
Discussion
Health status varies greatly among centenarians, and numerous efforts have been made to classify centenarians into different groups based on physical function, cognitive capacity, chronic disease conditions, and psychological well-being (e.g., Evert et al., 2003; Gondo et al., 2006) . The existing research tends to develop a grouping scheme based on multidimensional measurements and then assign a centenarian into one single category with full membership (Evert et al., 2003; Gondo et al., 2006) . Such an approach is inadequate because most centenarians in reality may not fully belong to one mutually exclusive group.
Focusing on the resilience of Chinese centenarians and its associations with survival and health, this study introduces the GoM method to a nationwide survey data set in China with over 11,000 observations from 7,400 centenarians. The use of the GoM method enables us to stratify each centenarian into several different profiles/ types of resilience with complete or partial membership. In this study, five resilience groups are generated as high resilience (K1), upper middle resilience (K2), lower middle resilience (K3), low resilience (K4), and unable to answer resilience questions (K5). It turns out that the GoM method captures the spectrum of resilience among Chinese centenarians in a more realistic manner and generates a new classification of resilience, which may help to better understand the role of resilience in later life.
It is well documented that health condition of most oldest old adults, especially centenarians, deteriorates with age as people start to senesce (Andersen-Ranberg et al., 2001; Evert et al., 2003; Gondo et al., 2006) ; however, there are also propositions that due to mortality selection, many centenarians could maintain a healthy status (Evert et al., 2003) . This study addresses the discussions above by showing that resilience keeps declining at old ages: Both male and female Chinese centenarians are less resilient compared with older adults at younger ages in terms of lower membership probability of the high resilience group. However, we also identify a small but non-negligible portion of Chinese centenarians (6%-9%) whose resilience is high, identified by a membership probability of 0.8-1.0 in the high resilience profile. These results using the GoM method support the general views that centenarians are heterogeneous in health, and that although many of them experience poor health with increasing age, some could still maintain a robust health condition at age 100 and older (Gondo & Poon, 2007; Samuelsson et al., 1997) .
Nevertheless, it is still unclear how people with poor resilience could live up to 100 and beyond. We consider that these centenarians may not have been physiologically 2000, 2002, 2005, 2008-2009, and 2011-2012. (b) Model I controls for demographics, socioeconomic status, and health practice. Model II further controls for the baseline condition for each health outcome at the beginning of each interval between two consecutive waves. (c) All odds ratios in this table are additionally adjusted by membership probabilities of other resilience groups. (d) The membership probability is multiplied by 10 (see the Method section for details). *p < .05. **p < .01. ***p < .001. frail in their 80s or even 90s or at least in relatively better physiological condition than their peers in the same cohorts (Gu, Feng, & Zeng, 2006) . For example, one study finds that about 90% American centenarians are functionally independent before the age 92 (Perls, 2006) . Beyond psychological attributes, physiological factors, genetic predispositions, and environmental characteristics may all matter and interact with each other to make up a joint force toward healthy aging (Evert et al., 2003) ; therefore, there could be multiple pathways to achieve longevity (Perls, 2006) . Findings in our study support this line of thought: The significant role of high resilience in survival disappears in some occasions when physical and cognitive function and chronic disease conditions are accounted for. More studies are warranted to explore how resilience works with other factors to promote healthy longevity. Besides age group differentials, this study also detects gender differences in the level of resilience among Chinese centenarians. We find that resilience of male centenarians tends to be higher than that of female centenarians. Men usually have a higher mortality risk than women in old age; thus, under a higher mortality selection, those men who could live up to age 100 and beyond tend to have greater resilience (Evert et al., 2003; Perls & Fretts, 1998) . However, with regard to the associations between resilience with subsequent health and survival, gender differences are minor.
Our results confirm the positive association between resilience and subsequent survival and health in centenarians, and reveal that higher resilience could also yield a greater protection for self-rated health and life satisfaction among centenarians compared with younger elderly groups. These findings are consistent with previous studies on general elderly populations (e.g., Lamond et al., 2009; Yang & Wen, 2015) . It is possible that with increasing age, older adults could develop strategies to cope with challenges and changes in their environments, so that the sense of self-perceived satisfaction with life is maintained (P. B. Baltes & M. M. Baltes, 1990; Gu et al., 2016) . In order to achieve healthy longevity, it is thus recommended to promote resilience among older people by building and maintaining adequate emotional capacity, neutralizing emotionality, developing resistance to counteract negative age-associated stressors, and nurturing positive views of health and life (Lucas, 2007; Poon, Martin, & Margrett, 2010) .
Similar to the study of Zeng and Shen (2010) , the present study includes a relatively large number of centenarians; however, our study addresses one limitation of the study of Zeng and Shen (2010) , namely, the exclusion of those who were unable to answer the questions related to resilience. Studies focusing on extremely old people, such as centenarians, could be biased by selecting relatively healthy survivors in the survey or dropping respondents in poor health by treating them with missing values. For centenarians, inability to participate in the interview or answer the related questions could be most likely due to health problems (Gondo et al., 2006) ; thus, excluding them will likely change the health profile of sampled centenarians relative to respondents in other age groups. This is especially true when the proportion of respondents who are unable to answer the related questions is substantial and when inability to answer questions is significantly correlated with survival and health. In the CLHLS data sets from the 2000 to the 2011-2012 wave, about 27%-32% of centenarians are not able to answer the questions related to resilience (see Supplementary Appendix H), around 90% due to health problems. By incorporating this special category in the GoM analysis, our study reveals the profiles/types of resilience more accurately, both for the centenarians and younger age groups.
Another methodological issue worth mentioning is how to handle missing values among centenarians for psychological variables. As missing values are usually more common in centenarians than in other age groups, an analytical strategy ignoring this disparity may produce biased estimations of resilience. The GoM method is able to generate a structure distribution of the answers for the survey questions, including missing values, which enables researchers to determine how to incorporate the information in classifying the pure profiles/types. However, this is still not a perfect solution on the issue of missing values, and more research is needed to shed more light on this issue.
This study has some limitations. First, the seven questions relevant to resilience in the CLHLS may not be sufficient. Incorporating more psychological measures applied and validated in other research (e.g., Windle, Markland, & Woods, 2008) could help develop a better construction of the resilience profiles/types. Future surveys aiming to collect more sophisticated psychological data are thus warranted. Second, this study only examines associations of resilience with survival and health, rather than casual mechanisms about how resilience works among centenarians to enhance healthy longevity. More studies in this direction are needed, especially those which conceptualize resilience as a process rather than a trait or a type of personality (e.g., Bennett, 2010; Kinsel 2005) . In this sense, studies combining phenotypic and genotypic data and adopting an interdisciplinary perspective are encouraged as well. Third, we do not account for historical dynamics of resilience among centenarians, which may possibly introduce bias in estimations. However, as the related questions used in this study mainly indicate psychological predisposition, the scale of bias should not be substantial.
Supplementary Material
Supplementary material is available at The Journals of Gerontology, Series B: Psychological Sciences and Social Sciences online.
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